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Stakeholder involvement is crucial to improve municipal solid waste management (MSWM) in low in-
come countries' urban areas. However, involvement requires sufﬁcient knowledge among stakeholders.
This article presents a case study on knowledge generation on MSWM through action research in the city
of Busia, Uganda. Action research serves thereby as the methodological framework, in which different
methods of data collection, processing, discussion and presentation, as well as practical actions are
embedded. Results show that due to lack of ﬁnancial and technical resources, only half of the wastes
generated are formally collected, while the residual is littered, irregularly dumped, or burned. Some of
the resulting problems as deﬁned by community members were solved by themselves, while for others,
they relied on the commitment of other stakeholders, particularly authorities. This was particularly the
case for the drafting of by-laws and the provision of collection vehicles. Though authorities expect the
situation to improve as Busia receives waste collection and composting equipment through a clean
development mechanism (CDM) project, a ﬁnancial analysis showed that under current conditions
(collection costs per ton of waste), the costs for MSWM will increase by 75e100% in the near future.
Authorities will ﬁnd it easier to cope with these additional costs incurred with efforts to improve
environmental conditions if stakeholders like NGOs and community members are actively involved in
designing the future MSWM system of Busia. To increase the knowledge required among stakeholders to
do so, action research proved to be a suitable method.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
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Municipal solid waste management (MSWM) is a vast challenge
for cities in low income countries. Low percentages of wastes
collected cause littering, illegal disposal, burning, and negative
impacts on public health (Ahmed & Ali, 2004; Scheinberg, Wilson,
& Rodic-Wiersma, 2010; Wilson, Rodic, Scheinberg, Velis, &
Alabaster, 2012). Re-use and recycling is widely practiced, but often
lacks a legal foundation, forcing recyclers to work on an informal
and partly illegal basis (Ali, 2010; Wilson, Velis, & Cheeseman,
2006). Wastes collected are often disposed of untreated in open
dumps (Munawar & Fellner, 2013). The explanations for this situ-
ation given in the aforementioned literature range from lack of
commitment by stakeholders and limited ﬁnancial resources to
selecting inappropriate MSWM technology. Considering theunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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planning should be done by means of an integrated approach
(Scheinberg et al., 2010). Even though training manuals for inte-
grated MSWM planning exist (e.g. UNEP, 2009), a question remains
concerning which methodological basis such an integrated
approach should be carried out on. This is of particular relevance
when it comes to stakeholder involvement in integrated MSWM
planning, which requires some level of knowledge by the stake-
holders involved (Boerschig & De Young, 1993). One way to over-
come this challenge is through the application of action research
(AR) as a form of knowledge creation for integrated MSWM plan-
ning. Thus, the general aim of this work is to present a case study
that applies AR in order to generate the knowledge among stake-
holders required for integrated MSWM planning.2. The theoretical background of action research and its
application in waste management
2.1. Action research as a form of knowledge creation
AR can be traced back to US sociologist Kurt Lewin (1946), who
criticized researchers for their ignorance concerning the collective
experience of social workers and their clients. Lewin promoted a
form of research that not only analyses the situation of stakeholders
and particularly marginal groups in society, but which also enables
them to change their situation through action. Enabling these
groups through a pedagogics of problem-formulation and the cre-
ation of self-consciousness is also central for Brazilian pedagogue
Paulo Freire (1973), who is seen as the second intellectual founder
of AR (McIntyre, 2008). Many authors have further contributed to
the different AR approaches existing (e.g. Argyris & Sch€on, 2006;
Reason & Bradbury, 2013). What most of them have in common
is that AR is a scientiﬁc mind-set rather than a method that con-
stitutes a cyclical research approach, involving concerned stake-
holders in 1) the formulation of research problems and questions,
2) the collection of data and information, 3) the interpretation and
discussion of results, and 4) the drawing of conclusions which 5)
may lead to a different view of the problem investigated and a
reformulation of the research problems and questions. This point
marks the beginning of the second of a (non-predetermined)
number of research cycles (see Fig. 1).
The involvement of stakeholders should thereby increase their
knowledge on the issue of concern (Boothroyd, Fawcett, & Foster-
Fishmann, 2004). In AR practice, stakeholders often do not only
want to investigate but also to take action to solve a problem
deﬁned. In this case, the analysis and discussion of the action is
carried out in a scientiﬁc way by the stakeholders, who are thereby
accompanied by the researchers (McIntyre, 2008).Fig. 1. The general process of action research after McIntyre (2008).2.2. Action research in MSWM
AR has been applied in many ﬁelds of societal concerns, such as
public health or community development. Examples of AR-
application in MSWM are from Indonesia (Poerbo, 1991), Canada
(Taylor & Todd, 1995), Mali (Muller, Iyer, Keita, Sacko, & Traore,
2002), Thailand (Mongkolnchaiarunya, 2005), Ireland (Fahy &
Davies, 2007) and Brazil (Gutberlet, 2008, 2014). Two forms of AR
have been applied in these examples: In the ﬁrst form, the aim of
AR was to meet a predeﬁned MSWM objective with the help of
stakeholders, such as increasing materials recycling
(Mongkolnchaiarunya, 2005; Poerbo, 1991), home composing
(Taylor & Todd, 1995) or waste reduction (Fahy & Davies, 2007). In
the second form, the MSWM objectives and problems were mainly
deﬁned by the involved stakeholders themselves (Gutberlet, 2008,
2014; Muller et al., 2002). This study follows the second approach.
2.3. Research questions
In this research, AR is applied to the case study of MSWM in
Busia Municipality, Uganda, using data collected in the research
project “A user-focused knowledge base for goal-oriented solid
waste management in Busia” (UGoS) by the project team of Busia
Municipal Council (BMC), the local NGOYouth Environment Service
(YES), and universities (TU Wien, Makerere University) (Lederer
et al., 2012). The speciﬁc research questions are:
 What knowledge on MSWM exists among stakeholders?
 What knowledge on MSWM is required by different
stakeholders?
 How can the knowledge among stakeholders be increased?
3. Materials and methods
3.1. Case study background
Busia Municipality (00230N 34000E) has a population growth
of 3% p.a., resulting in a projected total population of 47,100 in-
habitants in the year 2011 (UBoS, 2011). The corresponding increase
of MSW generated is a growing environmental and public health
concern in the city. In the year 2005 MSW collection was intro-
duced by the NGOYES, and later taken over by the BMC. At the start
of the research in August 2010, the state of information was that
half of the MSW generated (2e3 loads/day) was collected by BMC
(20 workers, one lorry) from around ten waste collection centres.
The bulk of the MSWwas disposed of in open dumps, while market
wastes were recycled by farmers. Other practices like burning and
littering were utilized and an unknown amount was informally
recycled or reused (Obernosterer, 2006). In 2010, Busia's MSWM
expected dramatic changes as the town has qualiﬁed for a CDM
composting programme ﬁnanced and implemented by the World
Bank and the Ugandan National Environment Management Au-
thority (NEMA). This program intended to deliver waste collection
equipment and a composting plant to a planned number of 17
towns in Uganda (DED/GIZ, 2009e2011; World Bank, 2008). While
the program had already been implemented in 12 towns by 2012, a
delay resulted in Busia receiving only the collection vehicles in the
year 2013. The composting plant has not been constructed at the
time of writing, but it is assumed that composting will start by
2015.
3.2. Research framework based on AR
The methodological framework for the research was AR, and the
stakeholders' involvement was planned in a stepwise approach,
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In phase I, researchers from TUWien together with the BMC and
YES collected, processed, and analysed data on the MSWM system
in Busia, which included:
1) Literature from national institutions, and national and interna-
tional development organizations (DED/GIZ, 2009e2011; Lurz,
2008; NEMA, 2004; Obernosterer, 2006; World Bank, 2008)
2) Semi-structured interviews with staff of NEMA and BMC (BMC,
2010e2011; NEMA, 2010e2011)
3) Questionnaire surveys onMSWMpractices (questionnaire survey
1 with households; questionnaire survey 2 with other waste
generators; questionnaire survey 3 with farmers; designed ac-
cording to Yansaneh (2005))
4) Participant observation after Jorgensen (1989) at waste collection
centres in Busia
The results were presented to 70 stakeholders (politicians, au-
thorities, village chairpersons, NGOs/CBOs) in a workshop in
October 2010 (workshop 1). Based on the discussions in the work-
shop and the results of the investigations in phase I, two work
packages for phase II of the research were designed by BMC and
YES, focussing on 1) the improvement of MSW collection, and 2)Fig. 2. Methodological overviwaste and compost utilization in agriculture. Additionally, a system
analysis was performed. In order to cope with the length re-
quirements, onlywork package I and the system analysis are covered
in this article. A complete list of surveys and investigations, as well
as workshops carried out during the research, is presented in the
supplementary materials (Tables S.1 and S.2).3.4. Phase II, work package I: improvement of waste collection
Four out of the 24 villages in Busia were selected by the BMC
and YES to participate in the study (see detailed village informa-
tion in the supplementary materials Table S.3 and Fig. S.1). The
pre-selection of villages was carried out in November 2011, based
on concerns of interviewees from questionnaire surveys 1 and 2 on
MSWM, as well as willingness to voluntarily participate in activ-
ities to improve MSWM. In a workshop (workshop 2) held by BMC
and YES, the research project was explained to all village chair-
persons of the pre-selected villages, who organized public meet-
ings in their villages and discussed the research with their
communities. Based on the outcome, four villages were selected,
and in each of these villages a committee of ten members formed,
participating as core groups in the AR. The committees started the
AR in December 2011 with initial identiﬁcation of MSWM prob-
lems in their villages, and suggested activities (investigations and
actions) to overcome these problems. The results of these activ-
ities were reﬂected on and discussed, and if the outcomes wereew of the UGoS project.
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signed. For the documentation of problems and activities, the
committees were equipped with cameras for a photo voice
investigation (McIntyre, 2008; Wang & Burris, 1997). The com-
mittees frequently met YES and the BMC to discuss the progress of
their activities and at the end of the AR in October 2011, the
committees presented and discussed their work to the project
team and other local government members in a ﬁnal workshop
(workshop 3). In order to assess the impact of the project on
MSWM knowledge and practice, another questionnaire survey
with households (questionnaire survey 4) was carried out in the
four project villages in December 2011, asking similar questions as
in questionnaire survey 1, but also speciﬁc questions on how
community members have experienced the AR project.3.5. Phase II, work package III: MSWM system analysis
Following the MSWM proﬁling of selected world cities accord-
ing to Scheinberg et al. (2010), the system analysis focused on
material ﬂows, ﬁnancial sustainability, and stakeholders. After
analysing the current system, three scenarios were designed based
on the information gathered in this research:
 Scenario 0: projection of the current state of MSWM
 Scenario 1: new collection and composting equipment through
the CDM composting program; calculation based on the as-
sumptions by the World Bank (2008) feasibility study
 Scenario 2: new collection and composting equipment through
the CDM composting program; calculation based on the expe-
riences of other towns in Uganda (LMC, 2010e2011; NEMA,
2010e2011; SMC, 2010e2011)
Material ﬂows for the current state and the scenarios were
calculated and illustrated by material ﬂow analysis (MFA) (Brunner
& Rechberger, 2004). The MFA model was drafted together with
YES and the BMC (see supplementary materials, Fig. S.3). Data for
the MFA was taken from literature and reports (Andersen, Boldrin,
Christensen, & Scheutz, 2011; Kyambadde, 2006; Lemieux, 1997;
Okot-Okumu & Nyenje, 2011; Oyoo, Leemans, & Mol, 2011;
Tumuhairwe, 2011; World Bank, 2008; Zhang & Matsuto, 2010),
information from Busia and Uganda (BMC, 2010e2011; LMC,
2010e2011; SMC, 2010e2011), and data collected by YES during
the project (MSW generation and composition survey at collection
centres and MSW collection recording).
The ﬁnancial sustainability was assessed by full cost accounting
(FCA) (Drescher et al., 2006; EPA, 1997). Scenario 0 was calculated
according to BMC's accounting information, scenarios 1 and 2 ac-
cording to the World Bank (2008) and information on other towns
in Uganda (LMC, 2010e2011; NEMA, 2010e2011; SMC,
2010e2011). For the projection of future costs, Ugandan price
indices were used (UBoS, 2010e2012). Values are presented in V
(1V ¼ 1.36US$ ¼ 3,295UGX).
The stakeholder analysis (SA) was done according to
Varvasovszky and Brugha (2000). The initial list of stakeholders
was derived from the literature (Kassim & Ali, 2006; Okot-Okumu
& Nyenje, 2011; Scheinberg et al., 2010; Tukahirwa, Mol, & Oos-
terveer, 2010) and information on Busia (BMC, 2010e2011; DED/
GIZ, 2009e2011; Obernosterer, 2006).
The system analysis performed by TU Wien and YES was
frequently updated and discussed with other stakeholders (BMC,
committees, NEMA). It served thereby as a communication and
illustration tool (see supplementary materials, Figs. S2eS3). More
details on theMFA and FCA calculation can be found in Lederer et al.
(2012).3.6. Forms of knowledge generation
Different forms of knowledge generation have been observed in
the project. A classiﬁcation and analysis of these was done ac-
cording to Nonaka and Takeuchi (1997), who use elements of action
research and refer to Polanyi's (1985) concept of tacit knowledge.
4. Results and discussion
4.1. Phase I: MSWM system description
According to the results of questionnaire survey 1, 43% of re-
spondents disposed of MSW at collection centres, 46% through
illegal disposal or burning, and 16% don't knowwhere their waste is
disposed-of. 15% of respondents reported re-using and recycling
some waste fractions domestically. The results of questionnaire
survey 2 were similar to these. The BMC reported collecting 2e3
lorry loads of MSW per day, which is disposed of at dumpsites and
farmers.
BMC's accounting information shows costs of 30,000 V/year for
MSWM (90% for waste collection, 10% for street sweeping) in the
years 2008e2010, covered by the local tax base. Revenues from
collection fees (2,400 V/year) were only collected from markets,
and in workshop 1, the BMC underlined that it did not intend to
collect fees from households.
The SA showed that MSWM in Busia is driven by public health
concerns. Interviews with the BMC (2010e2011) shows that the
extension of MSW collection is challenged by lack of equipment
and funding, but an improvement of the situation is expected with
the help of the CDM program. Questionnaire surveys 1 and 2 sup-
ported the public health focus of the BMC, and most interviewees
demanded better waste collection. In the same survey, the will-
ingness to actively participate in MSWM improvement was stated
to be quite high among community members. Yet the knowledge of
MSWM was quite low: 50% of respondents did not know who is
responsible for MSWM in Busia, 40% where the closest collection
centre is, and 15% how their waste is disposed of.
Of all the stakeholders investigated, NGOs/CBOs such as YES
were the only ones that claimed in workshop I to be making more
efforts to increase recycling. Though YES was successful in imple-
menting formal and regular MSW collection in Busia in 2005, an
attempt to introduce formal plastic recycling in the year 2007
failed, which created some frictions with the BMC (DED/GIZ,
2010e2011).
Interviewswith the BMC (2010e2011) also showed that selected
farmers played an important role, recycling the bulk of the market
waste collected. Moreover, the participant observation at collection
centres suggested that informal waste collectors who offer their
service to waste generators are a relevant stakeholder group as
well, even though this practice was criticized by the BMC in
workshop I.
The ﬁrst interview with NEMA (2010e2011) on the imple-
mentation of the CDM program showed positive results (increased
waste collection, compost production, capacity building), but also
highlighted difﬁculties experienced. Most towns faced ﬁnancial
problems after implementation due to high operation costs and low
revenues (low sales of compost, no collection fees). Additionally,
the CER revenues were expected to ﬂow only after the year 2017.
4.2. Work package I: action research to improve waste collection
First, the four committees deﬁned problems (e.g. low collection
frequencies; poor location and management of collection centres;
litter that blocks drainage systems) and suggested activities for the
improvement of MSWM (e.g. drafting of by-laws; door-to-door
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collection centres; implementation of block collection, better
management of collection centres). Reﬂection on the activities
implemented resulted in re-formulated actions. Two examples for
AR-cycles are presented in the next two paragraphs, starting with
Village 1 (see Fig. 3).
The problem deﬁned was the poor cleanliness at the collection
centre, where most of the committee members lived close to (see
Fig. 4 left). After observation, the committee found that people
were not disposing of the waste at the container as 1) the scattered
waste prevented them from moving closer, and 2) most disposal
activity takes place after dark when people can't see where to
dispose of their waste. The committee also noted that mainly
children were coming to the collection centre. As some of them
appeared several times a day, the committee concluded that they
offer their services as informal waste collectors. Fig. 4 shows the
collection centre at the beginning of this investigation (left) and
after the ﬁrst actions by the committee (right). These actions are
subsequently described.
As a consequence of their investigations, the committee set and
communicated disposal rules (disposal only at the container and by
members of Village 1; no disposal at night), hired a night-watchman
andmaintained the collection centre (daily sweeping by committee
and community members). A reﬂection on these activities showed
some success, but also presented new challenges. After sensitizing
and informing the waste disposers, they followed the disposal
rules. This as well as themaintenance of the collection center by the
committee improved its cleanliness (see Fig. 4 right). However, the
committee lacked the appropriate tools for this activity, and it was
criticised by neighbouring village dwellers for banning them from
disposal at the collection centre. Furthermore, the question of who
should pay thewatchman arose. Reﬂection led to a reformulation of
activities. By-laws of the committee ﬁxed that fees should be
collected from village inhabitants and penalties imposed on people
not following the rules in order to ﬁnance the watchman and the
tools for maintenance, while it was decided that common solutions
should be found together with the neighbouring villages. AfterFig. 3. Example for an Apartial implementation, the situation further improved, particu-
larly through the acquisition of equipment (on project expenses)
and the installation of a block collection service by the BMC in
neighbouring Village 2. However, the collection of waste fees and
penalties lacked a legal basis as the respective by-laws could have
only been drafted by the BMC. Additionally, the BMC failed to
collect the waste from the collection centre for two months.
In the second example, the committee of Village 2, a neighbour
of Village 1, identiﬁed general littering problems. The door-to-door
sensitisation yielded that some community members found the
collection centre closest to them (situated in Village 1) to be too far
away, while others reported that they were banned from disposing
of waste there by the committee of Village 1. As a consequence, the
committee of Village 2 negotiated to re-establish access to the
collection centre in Village 1 and suggested possible sites for their
own collection centre. However, according to the BMC, none of the
sites were available and affordable as the BMC did not own any land
and had to pay land owners a rent. Thus, the committee agreed
with the BMC to introduce a block collection. Therefore, the com-
mittee and the BMC ﬁxed a collection route for the vehicle as well
as a collection day, and the committee communicated this to the
village inhabitants. The systemworked quite well in the beginning,
until the collection vehicle started to appear less frequently as a
consequence of vehicle break-down and lack of fuel.
The two examples show that committees were not only creative
but also partly successful in ﬁnding solutions for the problems they
themselves deﬁned. This was particularly the case for activities that
involved contact with other community members, for instance
information and sensitisation tours. However, for some problems,
the committees depended on other stakeholders, particularly the
BMC, for instance when equipment to move larger amounts of
waste was required, but also when drafting by-laws on MSWM. For
the naming of MSWM related problems, the use of photo voice
worked well, and the project team of YES, BMC, and TU Wien
recognized that committee members found it much easier to pre-
sent their activities when having photos at hand. For this reason,
the committees presented posters with some of the photos taken inR cycle in Village 1.
Fig. 4. Collection centre at Village 1 in October 2010 (left) and February 2011 (right).
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When carrying out an AR with different villages, it is clear that
activities and results will not be uniform. Village 1 had the highest
level of activities, and the committee carried out manual work as
well as information campaigns and negotiations with other stake-
holders. The three other villages focused more on information and
negotiation. An explanation therefore was that the committee
members of Village 1 live around the collection centre, and they
were directly affected by the unhygienic conditions there. This
direct affectedness is seen to be crucial to interest in participating in
an AR (McIntyre, 2008). The experience of Village 4 stands in
contrast with that of Village 1. Questionnaire survey 4 showed that in
Village 4, 40% of the respondents reported that they have received aFig. 5. Presentation of results of the photo voice to the BMCvisit by members of the committee of their village (other villages:
50e60%). When being openly asked what would, in their opinion,
improve MSWM in their village, 5% of respondents in Village 4
named the work of the committees (other villages: 15e20%). These
results underline what has been found already in questionnaire
survey 1: Village 4 has a higher share of peri-urban areas with low
population density, where the perception of MSWas a problem and
the perceived direct affectedness of community and committee
members is considerably lower than in Village 1.
Nevertheless, what a comparison of the results of questionnaire
survey 1 and 4 shows is that through the AR, not only have the
waste disposal practices changed in all four project villages, but also
the knowledge on MSWM (see Fig. 6).and other stakeholders by the committee of Village 1.
Fig. 6. Results of the questionnaire survey with households on waste disposal practices at the beginning (2010) and at the end (2011) of the project in the four project villages.
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The MFA for MSWM in Busia in the year 2011 (Fig. 7) shows that
only half of the 10,300 tons of MSW generated were disposed of by
means of formal collection. Contrary to the initial information of
the BMC, the waste collection recorded by YES showed that only
1e2 instead of 2e3 loads of MSW were collected per working day,
all of which was used by farmers.
This delay led to a storage time of up to eight weeks and resulted
in storage losses (i.e. through degradation, evaporation, and scav-
enging) and impairment (i.e. odours, vermin) of residents close toFig. 7. MFA of MSWM in Busiacollection centres. At the same time, limited access to waste
collection in some villages enhanced littering, backyard dumping
and burning of wastes. Informal recycling was recorded for do-
mestic re-utilizable materials (bottles such as vessels; plastic and
paper as fuel), but also materials sold to recycling agents (plastic
and metals). In future, it is likely that Busia's MSWM will change
signiﬁcantly. For two possible (scenarios 1 and 2) and one hypo-
thetical (scenario 0 for comparison) scenario, the MFA has been
calculated. In scenario 1, Busia increases the collection rate from
presently 50% to 80% and composts 90% of the MSW collected. This
will lead to a reduction of MSW burned and illegally disposed ofin 2011 in tons/year (t/a).
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compost in 2015. 990 tons/year of MSW are directly landﬁlled, and
1,250 tons/year are sorting residues from composting to be land-
ﬁlled. In scenario 2, the amount of compost produced in the year
2015 is assumed to be much smaller (213 tons/year), while the
amount of MSW landﬁlled directly will bemuch higher (6,380 tons/
year). The MFA for all scenarios for the year 2015 as well as the base
values for the calculation are presented in the supplementary
materials (Figs. S.4-S.6 and Table S.4eS.9).
4.4. Full cost accounting
Fig. 8 shows a comparison of the net costs (equals costs minus
revenues, shown in Ugandan Shilling and Euros) to be borne by the
BMC in the three scenarios. The details on the cost estimates are
presented in supplementary materials (Table S.4 and Fig. S.7).
It can be seen from Fig. 8 that in the year 2015, scenario 1 and 2
will lead to costs for the BMC twice as high as in scenario 0. Mainly
responsible for that are higher costs for waste collection due to an
assumed extension of the collection service. The cost increase
through composting is not that large, resulting in a negligible dif-
ference between scenarios 1 and 2. By projecting the ﬁgures into the
year 2020, scenarios 1 and 2 turn out to be evenmore than 2.5 times
more expensive for the BMC than scenario 0. Next to the assumed
extension of waste collection, the composting is the main driver for
net higher costs. This is particularly remarkable as in the year 2020
it is expected that the BMC will receive its share from the CDM
project revenues by means of certiﬁed emission reduction (CER)
credits sold.
Having a look at each cost item (shown in Fig. S.7 in the sup-
plementary materials), the speciﬁc net costs of waste collection in
Busia in 2008e2010 were 6e11 V/ton of MSW collected. This is
higher than in two other towns in Ugandawhere datawas available
(3e5 V/ton; see OAG (2010) and SMC (2010e2011)). If they remain
at this level, Busia will face increased expenditures when receiving
the new collection and composting equipment. The comparison of
net-costs between scenario 1 and 2 for the year 2020 (when CER
revenues from the CDM project will ﬂow) furthermore shows that
neither the revenues from selling compost nor funds generated
from CER credit revenues can cope with the additional costs for
composting.Fig. 8. Comparison net-costs to be borne by the BMC for all sce4.5. Stakeholder analysis
According to local government laws, municipal councils like the
BMC are responsible for technical, legal and ﬁnancial issues of
MSWM (Okot-Okumu & Nyenje, 2011). However, in the ﬁnal
project team meeting, the BMC criticised that as a result of the
project, this role was questioned by the village committees and
jeopardised by YES. Yet, frictions like these between public and
non-governmental stakeholders are not uncommon in Uganda
(Tukahirwa et al., 2010). YES was keen to conciliate in this discus-
sion, emphasising that they see their role not in taking over the
responsibilities of the BMC, but in other ﬁelds like community work
and recycling, a statement that was acknowledged by the BMC. This
clear distribution of responsibilities, which can be seen as a result of
the project, is important in order to avoid overlaps and disputes,
but to foster cooperation among governmental and non-
governmental stakeholders in MSWM (Okot-Okumu & Nyenje,
2011).
For the committees, the objective of their work was better
environmental conditions. However, the activities undertaken to
reach this objective were different. Though all committees claimed
higher MSW collection frequencies and undertook community
sensitisation, the activities and their intensity varied. While some
committees visited and inspected households several times and
recorded the situation regarding hygienic MSW handling in note-
books, others only informed community members in sensitisation
tours. Accordingly, the self-image of the ﬁrst sort of committees was
that of an environmental police force. Though this self-perception
was supported by YES, it turned out to be a problem which
accompanied the AR of the village committees throughout the
project and which had an important implication: the legal status of
the committees. The BMC, for instance, feared that the committees
might see themselves as ofﬁcial bodies and therefore claim salaries.
Though no ambitions of committee members in this direction have
been recorded, other projects implementing AR in a similar manner
should consider this possibility.
4.6. Issues not covered
In AR, so-called crossroads exist where stakeholders involved
decide to go in one but not in the other direction (McIntyre, 2008).narios in V/yr and in UGX/yr in the years 2015 and 2020.
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possible and which bear some relation to potential MSWM issues
covered here should be brieﬂy touched upon.
One issue raised by local chairpersons and NGO/CBO members
in workshop 1were potentially hazardous wastes generated from a
tannery. The tannery management, which was contacted by YES
and TU Wien, did not want to get involved as a stakeholder in the
research. At the same time, the BMC argued that this is a sensitive
case that has been given top priority by national authorities. In
order not to interfere with national legal processes, the project
team decided not to include this issue in the research. Health care
wastes (HCW) were not included as well as 1) no stakeholder in
phase I claimed to do so, and 2) interviews and ﬁeld visits to
healthcare facilities (health-care facilities survey) suggested that
HCW is sufﬁcient in Busia. However, the waste sampling survey
carried out by YES in phase II showed that some health care facil-
ities disposed of their waste at MSW collection centres. As a
consequence, YES reported the respective facilities to the BMC and
the police, who again ofﬁcially warned the health care facilities
concerned.
Recycling of waste, which was strongly emphasized by YES at
the beginning of the project, was limited to organic waste recycling
in the course of the CDM composting program, and the associated
work package (II) is not covered in this, but in a separate article. For
the recycling of other wastes there was no demand by other
stakeholders expressed in phase I, and YES stepped back from its
initial plans in favour of the other topics covered. Yet, and as a
consequence of this project, the responsibilities for different as-
pects of MSWM in Busia were clearly deﬁned, assigning the aspects
of recycling explicitly to YES, which implemented a subsequent
project on MSW recycling.
Finally, one topic that raised attention and discussions was the
role of the informal sector in MSWM. In phase I, this topic did not
receive much consideration by the BMC and YES. However, the
participatory observation, the work of the committees, and
particularly the results of questionnaire survey 4 suggested that the
informal sector was particularly relevant for waste collection, and it
was unavoidable for the BMC and other stakeholders to discuss the
role of informal waste collectors. Most of the waste collectors
observed at collection centres were children, and a small number of
adults, some from transmigrated ethnic minority groups. Though
they have a low status in society, many community members
appreciate their service. While some stakeholders (e.g. BMC, local
chairpersons, waste generators) were concerned that waste col-
lectors not dispose of the waste at the collection centre, the com-
mittee of Village 1 reported that the informal waste collectors
followed their disposal rules. The BMC was quite keen to abolish
these activities, while YES was quite neutral in this question. The
social questions of livelihood, working conditions and the income
of informal waste collectors remained unanswered by most
stakeholders, and were only raised by two village chairpersons in
workshop I.
4.7. Forms of knowledge creation for MSWM planning
Of the forms of knowledge creation distinguished by Nonaka
and Takeuchi (1997), three have been found to be relevant in this
AR: 1) implicit integration of explicit knowledge (knowledge
import); 2) opening a space for communication (knowledge ex-
change); and 3) mobilization of tacit knowledge (knowledge through
action).
In knowledge import, knowledge is imported from external
sources of the respective group in society in Busia and transformed
by local stakeholders into local knowledge. This form was partic-
ularly relevant in the course of the CDM composting program.Through the excursion to the CDM sites, the BMC got valuable ﬁrst-
hand information on the challenges these towns faced when
implementing the program (Fig. 9).
Though this form of knowledge creation is natural for the
knowledge required to operate imported technology, the question
is which forms of knowledge transfer are suitable to make knowl-
edge generation by import possible. Some of the participants of the
excursion to the CDM program sites participated in presentations
on the CDM program organised by NEMA in Kampala in August
2010. However, their knowledge of the program was quite limited
before the excursion. After the excursions, the CDM composting
program raised more questions and concerns among those stake-
holders that also participated in the CDM program presentation of
NEMA. One reason for this might be that the excursion was
accompanied by a preparation meeting and follow-up discussions
among participating stakeholders, which helped the participants to
embed the information gathered during the excursion into the local
context of Busia. This is seen to be a major feature of successful
knowledge transfer in a developmental context (Murphy, McBean,
& Farahbakhsh, 2009; Stiglitz, 1999).
Unlike knowledge import, knowledge exchange between local
stakeholders in Busia generates knowledge within the society
concerned. The knowledge creation emerges from the translation
of knowledge by the local sender and the recipient, and vice versa.
An example in this research was when the BMC and committees
designed a new route for the collection vehicle. During the sensi-
tisation tours the committeemembers not only presented the block
collection to the community, but collected a large amount of con-
cerns and thus information from the community, which was re-
ported to the BMC and inﬂuenced the ﬁxing of the most suitable
days for the block collection. A useful communication tool for the
process of knowledge exchange between the BMC and the com-
mittees was the application of visual media (in this case - photo
voice). This ﬁnding is similar to Gutberlet (2008), who experienced
that the application of video voice with recyclable pickers in Brazil
was beneﬁcial when communicating the concerns and desires of
this group to other stakeholders.
Finally, and as a quality quite intrinsic to action research pro-
jects, a lot of knowledge has been created by stakeholders through
action (knowledge through action), meaning by the activities (ac-
tions, investigations) carried out in the AR. This form was particu-
larly present for the committee in Village 1 simply due to the fact
that the number of activities carried out was highest there. The
same is true for YES, which gained a lot of knowledge through
activities like the waste sampling campaign and the questionnaire
surveys. A detailed example of knowledge through action is the
willingness to pay MSWM fees by waste generators. Though the
BMC denied the acceptability of these fees by waste generators at
the beginning of the project, the last questionnaire survey (ques-
tionnaire survey 4) carried out at the end of the project in December
2011 showed that in the four participating villages 30% of com-
munity members were already paying to informal MSW collectors,
compared to only 7% in questionnaire survey 1. The stated willing-
ness to pay for such a service was, at 60%, even twice that. This
information is quite important for the BMC, particularly when
considering the ﬁnancial challenges of future MSWM. Both the
sensitisation work of committees that has likely lead to this in-
crease of households paying somebody for waste collection as well
as the questionnaire survey that revealed this change are typical
knowledge through action activities. Yet, they also underline one
aspect that is usually forgotten when it comes to knowledge gen-
eration: If external consultants or foreign universities would have
carried out the sensitisation works and the questionnaire surveys,
the results would probably have been more scientiﬁc. This is also
one of the main critics of AR, and it should be treated seriously by
Fig. 9. Knowledge import during the excursion to the CDM composting project site in Mbale Municipality.
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However, if local stakeholders carry out the activities mentioned, it
can be ensured that the knowledge created throughout the
research remains in the society concerned. This is of particular
relevance in low income countries, where stakeholders are often
investigated as objects of research rather than as subjects of
research that investigate their own situation and society. AR in this
sense should make sure “that the communities [are] directly
involved [and] have the critical voice in determining the direction
and goals of change as subjects rather than objects“ (Fals-Borda &
Rahman, 1991).5. Conclusions
The research has illustrated quite a number of concerns that
local communities have regarding MSWM, but also a high will-
ingness of community members to get involved in activities to
improve the situation. Authorities, willing to improve the situation
not only by community involvement but also with the help of in-
ternational and national partners, faced some information deﬁcits
when an externally funded and designed project like the CDM
composting program was about to be implemented. In order to
ensure the success of MSWM plans and interventions that aim to
improve the situation, a certain amount of knowledge is required
by all relevant stakeholders. Action research, as carried out in this
case study, is an opportunity to acquire this required knowledge.
Yet, the results of this research further suggest that the involve-
ment of a fair number of stakeholders is required, not only to
improve the quality of the research, but to also produce a certain
number of potential knowledge carriers who can later make use of
the knowledge generated so that the knowledge from this research
will not remain solely in books and reports (Lewin, 1946).Acknowledgements
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